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Amendments to the Claims 

1 . (currently amended) A method of co-simulating a digital circuit using a simulation 
engine which communicates with at least one first programming language by means of 
a foreign language interface and which communicates directly with at least one second 
programming or hardware description language, comprising the steps of: 

(a) providing at least one first model of at least one first part of the digital circuit 
in at least one high-level hardware description language which supports concurrent 
processes communicating with each other: 

(b) converting the at least one first model to at least one software model in the at 
least one first programming languag e, wherein converting includes generating, for at 
least one discrete r^rocess. software code including a program loop having a iumo 
instruction and a loop termination condition, and analyzing the loop termination 
condition to detennine whether it is possibly non-teTOfnatlnq an^. |f RQi. rQpmq.the 
jump instruction with an exit point 

(c) providing at least one second model of at least one second part of the digital 
circuit In the at least one second language; and 

(d) applying the at least one software model in the at least one first language and 
the at least one second model In the at least one second language to the simulation 
engine. 

2. (original) A method as claimed in claim 1, in which the converting step (b) 
comprises compiling the at least one first model in the at least one high-level hardware 
description language to the at least one software model In the at least one first 
language. 

3. (original) A method as claimed in claim 1 , in which the at least one high-level 
hardware description language is based on a communicating sequential processes 
model. 
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4. (original) A method as claimed in claim 1 , in wlilch the at least one first part of 
the digital circuit is represented in the at least one high-level hardware description 
language as a plurality of concurrent processes which communicate with each other 
and the converting step (b) comprises converting the concurrent processes to a 
sequential software process. 

5. (original) A method as claimed in claim 4, in which the software process 
comprises at least one stimulus unit for detecting a predetermined stimulus and at least 
one response unit for providing a predetermined response in response to the at least 
one stimulus unit. 

6. (original) A method as claimed In claim 5. In which at least one of the response 
units comprises a process response unit for performing a desired behaviour of the at 
least one first part of the digital circuit. 

7. (currently amended) A method as claimed in daim 6, wherein the at least one 
discrete process_LS a plurality of discrete processes, and In which the desired behaviour 
comprises a the plurality of discrete processes triggered by a common event and the 
process response unit comprises a scheduler for scheduling the discrete processes^ 
and a process handler for perfonming the discrete processes in accordance with the 
scheduling. 

8. (original) A method as claimed in claim 7, in which the scheduler: forms a list of 
active unhandled processes having respective exit points; chooses from the list a 
current process; and selects an entry point for the current process. 

9. (original) A method as claimed in claim 8, in which, at each exit point, the 
scheduler chooses from the list a further current process and selects a further entry 
point for the further current process. 
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10. (canceled) 

1 1 . (currently amended) A method as claimed In claim 8, In which the converting 
step (b) comprises: generating, for at least on e of th e discret e process e s, software 
cod e i ncluding a program loop having a jump i nstruction and a loop termination 
cond i t i oft; analys i ng the l oop t e rmination cond i tion to determin e wh e th e r it i s possibly 
n o n temfiinat i ng; and, if 50, rep l acing t h e Jump I nstrucHon with an ex i t po i nt, and in 
whieh; the scheduler olacing at the exit poin t, the scheduler placco the at least one 
discrete process in the list of active unhandled processes with a new entry point. 

12. (currently amended) A method as claimed in claim 9, in which the converting 
step (b) comprises: gen e rat i ng, for at least one of th e disc re t e process e s, software 
cod e Including a program l oop having - a jump instruct i on and a loop t e rmination 
condition ; ana l y si ng the loop temilnaCon condition to d e t e rmin e wh e th er it is possibly 
nonterminating; and, if so, r e p l acing the jump inatruetio n with an exit po i nt, and I n 
whictT7 the scheduler placing at the exit point , th e sch e duler places the at least one 
discrete process In the list of active unhandled processes with a new entry point 

13. (original) A method of designing a digital circuit, comprising performing a method 
as claimed in claim 1 , checking whether the result of the co-simulation is correct, 
checking whether the digital circuit Is syntheslsable, and generating a low-level 
hardware description of the digital circuit. 

14. (original) A method of manufacturing a digital circuit, comprising performing a 
method as claimed in claim 13 and forming, from the low-level hardware description, an 
integrated circuit including the digital circuit. 

15. (original) An integrated circuit made by a method as claimed in claim 14. 
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1 6. (currently amended) An apparatus for performing a m e thod as claimed i n c l aim 1 
co-simulating a digital circuit using a simulation engine which communicates with at 
Least one first programming l anguage by means of a foreian lanouaoe interface and 
which communicates direcHv w ith at least one second programming or hardware 
description language, comprising: 

a processor and memory: and 

code stored In the memory and executabie by the processor, 
vyhorel" when at least one first model of at least one first part of the digital circuit 
in at least one high-level hardware description language which supports concurrent 
processes com munlcatino with each other is provided to the orocesson the code 
executed bv the processor causes the processor to convert the at least one first model 
to at least one software model in the at least one first programming langua_qe._wherein 
for at least one discrete process, software code is generated including a program loop 
having_a jump Instruction and a loop termination condition, and analyzing the loop 
termination condition to determine whether it is possibly non-temriinatinq and, if so, 
replacing the jump instruction with an exit point: and 

wherein when at least one second model of at (east one second part of the 
digital circuit in the at least one second language is provided to the processor, the 
processor applies the at least one software model In the at least one first language and 
the at least one second model In the at least one second language to the simulation 
engine . 

17. (original) An apparatus as claimed in claim 16, comprising a computer 
programmed by a computer program. 

18. (currently amended) A compute r program for an appa r atus as claim e d in claim 
47 system for co-simulating a digital cirouit using a simulation engine which 
communicates with at least one first programming language by means of a foreign 
language interface and which communicates directly with at feast one second 
programming or hardware description language, comprising : 
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qjrocessor circuit having a processor and a memory: 

computer code stored in the memory and executable bv the processor, the 
computer code comprisino: 

code that converts at least one first model of at least one first part of the digital 
circuit in at least one hioh-level hardware description language which supports 
concurrent processes communicating with each other to at least one software model in 
the at least one first programming language when the at least one first model Is 
provided to the processor circuit: 

code that generates, for at least one discrete process, software code indudinq a 
program loop having a lump instmction and a loop tenminatlon condition, and analyzing 
the loop termination condition to determine whether it is possibly non-terminating and, if 
so. replacing the jump instruction with an exit point: and 

code that applies the at least one software model in the at least one first 
language and at least one second model of at least one second part of the digital circuit 

in the at least pne secpnd langwagg tp thg simulation engine, 

1 9. (currently amended) A storage m e dium contaln ^ ng -a^ pfQgranf^ as- c fat n^t e d - ^n c l aim 
46 program embodied in a computer-readable medium for co-simulating a digital circuit 
using a simulation engine which communicates with at least one first programming 
language by means of a foreign language interface and which communicates directly 
with at least one second programming or hardware description language, comprising: 

code that converts at least one first model of at least one first part of the digital 
circuit in at least one high-level hardware description language which supports 
concurrent processes communicating with each other to at least one software model in 
the at least one first programming language when the at least one first model is 
provided to the processor circuit: 

code that generates, for at least one discrete process, software code including a 
program loop having a lump instruction and a loop termination condition, and analyzing 
the loop termination condition to determine whether it is possibiv non-terminatino and, if 
so. replacing the iumo instmction with an exit point: and 
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code that applies the at least one software m odel in the at least one first 
lanqM^g^ aptf nt least on^^n^j mp^el pf at Iea^ Qpg S^ntf pqrt pf .thq.dJgltai circuit 
in the at least one second language to the simulation engine . 
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